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Guerricke's Illmtration of Atmospheric Pressure.      [Book IV
may be thought of engines made previous to the 17th century, those of modern days were*obviously derived from atmospheric ones of the first class, while these in their turn were very likely deduced from the apparatus described in the next paragraph.
Otto Guerricke, of whom we spoke at page 190, one of the earliest, and as far as mechanical ingenuity went perhaps the most gifted, of the early
elucidators of atmospheric pressure, exhibited in his public experiments at Hatisbon, in 1654, the following application of that pressure as a mo tive force. A large cylinder, A, was firmly secured to a post or frame. It was open at trie top and closed at the bottom, and had a piston accurately fitted to work in it. A rope was fastened to the piston-rod and passed over two pulleys, B C, as represented, by which was suspended a scale, D, containing several weights. When the air was withdrawn from the lower part of the cylinder, the pressure of the atmosphere depressed the piston and raised the scale and weights. To vary the experiment, the weights were removed and
No. 191. Guerricke. A. D. 1654.              twenty men were employed to pull
at the rope with all their strength ;
but as soon as a vacuum was made by the small air-pump attached to the bottom of the cylinder, the piston descended, notwithstanding all their efforts to prevent it.
This is the oldest apparatus on record for transmitting motion to solids by a piston. We can however hardly believe that it was the first devised for the purpose. It would be strange if it were ; for whatever may have been the nature of Anthemius's, Graray's, and other old machines in which steam was the active principle, pumps and syringes had been too common, and experiments with them too frequent, for such a device to have been unknown. Such men as Aristotle and Archimedes, Ctesibius, Heron, Roger Bacon and their successors, were all aware that a syringe presented the same phenomenon as Guerricke's apparatus, when the piston was drawn up while the discharging orifice was closed : the same thing was also observed with common pumps when the suction-pipes were cither closed or choked. Experiments therefore to illustrate the force thus excited were in all probability made, and with apparatus similar to that of the Prussian philosopher, long before his time, although no account of them is extant But if even such had been made, they would not lessen in any degree the merit of Q-uerricke, since his experiment undoubtedly originated with himself, and all knowledge of similar ones had been lost, In this device we behold the same moving force, and the same mechanism for applying it, as were subsequently adopted in steam-engines, which at first were little more than copies of this: for example, had a loaded pump-rod been suspended to the rope instead of the scale and weights, the apparatus would have differed from Newcomen's engine only in the mode of exciting the atmospheric pressure. To Guerricke, therefore, is due the credit of having not only pointed out the power which alone gave efficiency to the first steam-machines, but also of devising the most effec- -igh pressure engines; and this we know is the order in which they were developed.   In the first, the power is derived exclusively from the atmos-pliove, tho vapor employed being used only as a substitute for an air-pump ni making a vacuum under the piston.    In process of time the second WB.S devised, in which the elastic force of steam is made to^ act against one side of tho piston, while a vacuum is formed on the opposite side.    The next Htep was to move tho piston by the steam alone, and such are named high-prosHiiro engines.    The term s^wm-engine is therefore not so definite as somi! pnrHotiH might suppose, since it is not confined to^ those in which steam is the prime mover.    Had it not been for Torricelli's discovery, it is possible that we should never have known any other species of steam-engine than those of the third class; and hence we repeat, that whatever
